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In a first aspect, Hub xavention relates to a mtiltiponit &steiier« 

la a second aspect, tiiis invraition relates to a releasable &stenmg system which is a 
variation on diat described as the tinrd aspect of Australian Provisional Application 
s No. 2003906324, the contents of which are imported herein by reference. 

Specification No. 2003906324 referred, in turn, to an Australian Provisional Patoit 
Specification No. 200390S644 and die contents ofHaa latter are also imported 
herein by reference. 

In admd aspect, tfus invention relates to a fiotening system nsmg a type of torque 
10 means, similar to that described in 20(^905644. 

In relation to tiie jBrst aspect, Huat have been disclosed m earlier patent 
specifications various types of fiotmers, whidh mny be actuated remotely (by radio 
fi»queni^, infiared, etc.) or by hard wiring. The invendoo in its first aspect refers 

IS to any suitable prim art fiffitmer. Some non-limtttng examples are Ae listeners 
disclosed hi flie following patent specifications, the contents of which are hereby 
imported hnem by reference (unless already done so above): Fixing and Release 
Systems: International Patent AppHcation No. PCT/AU/99/00185, Improvements 
in Fixing and Release Systems: International Patent Application No. 

20 PCT/U/03/00759, Improvements m Assembly: International Patent AppUcation 
No. PCT/AU/03/00933, Bolt Assembly; hiternational Patent Application No. 
PCT/AU/03/0I539, Fastener for Airbags and Oflter Uses: Australian Provisional 
Patent Application No. 2003901352, Releasable Fasteners: Anstxalian Provisional 
Patent Application No. 2003902993. Fastener. AnstreUan Provisional Patent 

2S AppUcation No. 2003905644, Inqxoved Fknming System: Australian Provisional 
Application No. 2003906324, Farther Improvemenls in Releasable Fasteners: 
Australian Provisional .^h'cation No. 2004900529. 
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The invention, in its first aspect provides a fiisteniqg system x^iiich indudes two or 
more fiiateneis, each fastener adapted to be locked or milodted upon receipt of a 
suitable signaU wherein Oie two or more &stenei8 ate included in a smgle earner. 

The invention is based on the concept diat many of die fasteners refierred to above 
5 and in the specifications incorporated herem by refexrace can be provided in 
groups of fasteners* The fasteners may be anranged in a single plane» in two 
planes, or in toee planes. 

The fasteners in each carrier may be identical or they may differ one from another. 
V/hen tiie fasteners are arranged in a single plane, they may adopt any desirable 
10 pattern. When the fasteners are arranged in two or three planes, there may be one 
or more fastmers in each plane. When there is more tfian one fiistener in each 
plane, once again they may be arranged in any suitable pattent 

The fasteners maybe adiqited to be locked or unlocked upon receipt of the same 
signal, or different signals. For example, one fastener may be adapted to unlock 
IS upon receipt of a magnetic signal, whereas a neighbouring fastener in the carrier 
maybe adapted to be unlocked upon receipt of an infiared signal. 

The &5tenOTS may be locked or unlocted upon receipt of flie same type of signal, 
such as an electric signal, but the fasteners may be addressable mdividually as 
already disclosed in one or more of the specifications referred to above. 

20 PrefOTbly, an fasteners in a smgle cairieraiecMnected to a sin^^ 

source or Aeie is a common electronic an»ngemem hosting an die fast This 
can provide optimum efiBciency and minunum cost in relation to groups of 
fasteners. 

If desired, the fasteners in question may be the type white locking occurs without 
25 *e need for activation of the fiKtener-forexamide,tiielype of fastener i^^^ 
m Figures 10 to 12 of Provisional Application No. 2003906324. This type of 
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festener can sreafly ftdUtale altaitoait of objects or 
. provide the required security since release or indotddn^ 
of a suitable sigiul. 

As one ejcample of an)licatioD of this first a^iect of the invention, the festening 
S ^«tem can be used to great efGsct in ainataftinteriois where seals, s^ 

liniog^ etc., require a laige number of ftsteners. Usiqg the fastonng system of tiie 
invention can enable rapid exchange or replacomnt of these parts. 

In its second aqiect, fhc invention is concerned with a releas^Ie iastening system 
including a pin ad^ted to be received in an aperture, the system inchiding means 
10 associated with the aperture for locking or unlocking the pin. the means inchiding a 
material adapted to contract when activated to unlock fbe pm. This was disclosed 
in Application 2003905644. 

A modification of this invention was disclosed in Application 2003906324, in 
which the pin inchided a groove around all or part of its circumfoence. The 
15 groove was adapted to receive a locWng means in the form of a collar, at leastpait 
of which could enter the groove. The material adapted to contract when activated 
was attached to the collar to move it out of eogagement with the groove when 
activated and so pemut release of the pin. The collar could be a type of drelip. " 

In this second aspect of the invention, a further variation on the diclip or collar is 
20 disclosed in two versions. In one version, the ciiclip includes a cUp spring and a 
clip chassis. In tfie other version, fte clip chassis is eliminated. 

In the third aspect the invention represents a modification of a festener using the 
torque means desocibed as Ifae sixdi aspect of the invention in No. 2003905644. 
providing a leleasable fiistening system which is a modification or variation on that 
25 described in fte sixdi aspect of Australian Provisional Patent Specification No. 
2003905644. The torque means of the sixth aspect had a fixed body and a 
rotatable body, first material adapted to contract when activated wound around die 
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fixed body and attached to tiie rotatabto 1>ody and second material adapted to 
contract when activated wound around the totatable body and attached to fhe fixed 
bo^. The present mvention ni fhe fhiid aspect is a modification or variation which 
uses rotation of one body relative to anodier when die material adapted to contract 
5 when activated wound around die totatable body is caused to contract 

The invention will now be described in relation to certain non-limiting examples 
thereof described in connection with the accdmpanying drawings, in which: 

Figure 1 is a perspective view of a first embodiment of the invention in the 
iirst aspect; 

10 Figure 2 is a perspective view of a second embodiment of the invention in 

tiie first aspect; 

Figure 3 is a perspective view of a third embodhnent of the invention in the 
first aspect; 

Figure 4 is a perspective view of a fouiA embodiment of the invention in 
15 the first aspect; 

Figure S is an esqiloded view of an embodiment of the invention in the 
second aspect 

Figure 6 is an enlaiged detail of die embodhnent of Figure 5; 

Figure 7 is an exploded view of die first embodiment of flie mvention m die 
20 third aspect; 

Figure 8 is a top view, of a variation of ttie embodiment in Figure 7; 

Figure 9 is a cross-sectional view of the embodiment of Kgurc 8, taken 
along die lines A-A of Figui^ 8; 
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Figuie lOisabqpviewofafurtfaerembodhnentof^ 
invention; and . 

Figure 1 1 is a cross-sectional view of the embodiment of Figure 10 taken 
along die lines A-A of Figure 10. 

5 Turning first to Figure 1, &stening system 10 has three fasteners^ arranged in a 
straight line. The outer two listeners 12 are of ttxe same type. The centre fastener 
14 is a different type from the outer two fasteners. The three fasteners are included 
in a single carrier 16 and lie on a single face 18. The fasteners may be chosen from 
any suitable type of fastener^ including 4io$e discussed earlier* 

10 In relation to Figure 2» fastening system 20 has fasteners on two &C6S. 24 and 26. 
Face 24 has tiuee fiisteners, two type-12 fasteners and one type- 14 fastener, in a 
single row. Opposite face 26 of cairier 22 has an identical three festeners. 

In Figure 3, fasteniiig system 30 has four ^e-12 jfosteners arranged at tiie comeis 
of a square on &oe 32. (^cder 28 in dusiembodiment has tiie fasteners on &ce 32 
15 only. In a modified embodiment, carrier 28 could have &steneis on tiie fiice 
opposite to &ce 32 or could cany one or more ftsteners on, for example, faces 34 
or 36. Fasteners on face 32 lie in one plane, while one cc more fasteners on &ce 
. 34, for example, would lie in a perpendicular plane to that on face 32. 

With reference to Figure 4, fastening ^stem 40 has fliree type- 1 2 fasteners on 
20 carrier 38. One fastener 12 is on face 42, another fiistenv 12 is on face 44 and a 
third fastener 12 is on face 46. This illustrates an embodiment of the invention 
where tbe &steners are in three planes. 

As will be readily sQ»preciated, fhe types of fiisteners in tiie embodiments in Figures 
1 to 4 may be readily mixed. 

25 Referring now to Figure S, teleasable &stening system SO includes a pin 52 

ad^>ted to be received in an aperture 54 of main body 56. CUp spring 58, together 
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wifli cKp chassis 60 and shape memoiy alloy wire 62» together comprise means 
associated with qi^tuie 54 fi»' unlooldng pin 52. 

Pin 52 has a wide groove 63 around its ciicumfeience. Groove 63 is adapted to 
receive clip chassis 60 which can embrace tiie groove 63. Clip chassis 60 acts as a 
5 type of ciiclip. 

Shape memory wire 62 is engaged with clip chassis 60 in the manner shown in 
Figure 6. When shape memory alloy wire 62 is activated, it shrinks and pulls apart 
clip chassis 60. 

To lock pin 52 into main body 56^ pin 52 may be pushed by hand, by pressure on 
10 cap 64, into aperture 54. Clip diassis 60 and clip spring 58 open sufBciently to 
allow pm 52 to be received, so that clip chassis 60 engages groove 63 on pin 52. 

To unlock pin 52 fmn main body 56, as abeady described, wire 62 is heated 
sufficiently for it to contract Because of fte manner of attachment of wire 62 to 
clip chassis 60 (refer Figure 6) through engagement in channels 66 and 70, 
15 contraction of wire 62 pulls apart di^ chassis 60 sufficiently for pin 52 to be 
withdrawn from clip chassis 60. 

Fastening system 50 mcludes controUer panel 72 which receives instructions for 
unlocking and which generates die heat necessary for contraction of wire 62. Rear 
cover 74 completes the housuig of fastening system 50. 

M Clip spring 58 biases clip chassis 60 towards flie locked position and in this 
embodiment assists wire 62 to return to the locked position when it relaxes. 

hk a variation of fastening system 50, clip chassis 60 may be eliminated In this 
case, clip spring 58 is adapted to be engaged by shape memory alloy wire 62 and to 
be pulled apart by contraction of flic vmc when it is desired to unlock the fiistening 
25 system* 
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Referring now to Figuies 7, 8 and 9» tbo stud fistening system 80 in diis 
. embodiment is particUarly suitable for heavy duly In Ois embodiment, pin 82 
having groove 84 and cap 86 is adapted to be received in aperture 88 of main bo^ 
90. Received in main body 90 is shutde 92. Shuttle 92 is ad^ited to rotate within 
5 main body 90 when a shtpt memory alloy wire (not shown) wound in grooves 94 
contracts. The mechanism in ths regard is similar to that illustrated in Figures 1 1 » 
12 and 13 of Application 200390S644. Activation of &e shape memory alloy wire 
causes shutde 92 to rotate in a direction which allows unlocking of ^tening 
system 80. 

10 Shuttle 92 includes projections 96 which are designed to engage feet 98 of teeth 
100. Prqjectians 96 may be inclined as shown in Figure 7 or may be set an angle 
of approximately 45 degrees as shown in Figure 9. 

Washer 102 rests at the base of feet 98 when fiistening sys^ 80 is assembled. 
Small coil springs (notshown) are mounted in apertures 104 and bear against 
IS washer 102 to eppty pressure against teeth 100. Apertures 104 are formed in 
centre plug 1 06. Aperture 108 is designed to receive a further bias spring (not 
Bhown), which assists in returning wire 62 to its relaxed configuration^ when no 
longer activated. 

Electronics module 1 10 is shown in this CTobodiment as being hard wired through 
20 cable 1 12 and control&unloddng of fastening system 80. End c^ 1 14 completes 
Ae assembly. 

In the variation shown in Figures 10 and 11, main body 90 is shown with a screw 
thread 116on which is received a nut 118. Thejsurposeofmit 118 is to allow an 
element; mch as a panel (not shown), to be received in sap 120. 

25 End cq> 114 has a central aperture (not shown) through which it is possible to 
insert an appropriate tool to rotate shuttle 92 manually in HHg event that there is 
some malfunction of fastening system 130. 
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It will be noted from Figuie 11 fhat washer 1Q2 has been omittBd and tibatteefli 100 
are of a sH^fly difierent oonfiguxadon to tfiose ni Figure 9. 

It win be ^pieciated that the embodinients described herein are illustrative only 
and that other expressions of the invention in its various aspects may be made 
5 without departing from the spkit and scope of the invention. 

Dated this 16^ day of Match, 2004 

Telezygology Inc. 

By its Patent Attorneys 
10 ChxysiliouLaw 
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12. 

FIGURE 2 
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